Structure-inhibition relationship of podophyllotoxin (PT) analogues towards UDP-glucuronosyltransferase (UGT) isoforms.
UDP-glucuronosyltransferases (UGTs) are involved in the clearance of many important drugs and endogenous substances, and inhibition of UGTs' activity by herbal components might induce severe herb-drug interactions or metabolic disturbances of endogenous substances. The present study aims to determine the inhibition of UGTs' activity by podophyllotoxin derivatives, trying to indicate the potential herb-drug interaction or metabolic influence towards endogenous substances' metabolism. Recombinant UGT isoforms (except UGT1A4)-catalyzed 4-methylumbelliferone (4-MU) glucuronidation reaction and UGT1A4-catalyzed trifluoperazine (TFP) glucuronidation were employed to firstly screen the podophyllotoxin derivatives' inhibition potential. Structure-dependent inhibition behavior of podophyllotoxin derivatives towards UGT isoforms was detected. Inhibition kinetic type and parameter (Ki) were determined for the inhi- bition of podophyllotoxin towards UGT1A1, and competitive inhibition of podophyllotoxin towards UGT1A1 was observed with the inhibition kinetic parameter (Ki) to be 4.0 μM. Furthermore, podophyllotoxin was demonstrated to exert medium and weak inhibition potential towards human liver microsomes (HLMs)-catalyzed SN-38 glucuronidation and estradiol-3-glucuronidation. In conclusion, podophyllotoxin inhibited UGT1A1 activity, indicating potential herb-drug interactions between podophyllotoxin-containing herbs and drugs mainly undergoing UGT1A1-mediated metabolism.